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CEOO0E 3AKABHH3AHK CTPOMTEHLCTBA CKEAZHHfcl 
OdJiacTL rexHmui 
IfeoGpeTeaae othochtca k tfypeajao, a UMeHHo - k cnocody 
3aKain0Ba>iiiH cTpoHTeJitcraa CKBasaHH. 
5 Handojuee axxpeKTJJBHO HacToamee MOdpeTeHHe womeT <5htb 

Hcnojrb30Baflo b CKBasHflax, uuesQEX ropn3 ohthjilhhS y^zacTOK 
ctbojb, npofiypeHHHil b npojuyiCTHBHOM moacTe, a Tame b cjiy- 
nanx, Korjia HesejiaTeji&HO yMeHiinaifc aaaMeTp ckbsehhh , h nps 
Eajurmx yqacTKOB b HHTepBaae ycTanoBKH xboctdbekq, cjaosea- 
10 ehx oaaOoontgjieHTiipoBaHHHMg hopotomh, rae mem uecTo otaam 
nopojc2 t jcaBepH03HHe sohh h 30HH norjiomeEaa dpomkbohhoU to- 
koctk, oAotho nepeKpHBaeMHe npoMasyTDHHHMB rojiohesmq ?pyd 

HJIB K0JI0HH3MH - w ^eTy^KaMH n » 

npeOTecTBpmaS ypoBeHL TexHSKH 

15 Ilpn 3aKaH^HBaHBH cTpoKTs.TbCTBa cKBasHKH HeoflxojWMO 3a- 

KpennT£ ee cTeHicy b HETepsaJie npojsyxTEBHoro BJiacTa, htcxJh 
npejtoTBpaTHTi. oflBaraBaHHe nopojm h, ksjc cjne^cTBiie 3Toro- 
yxyjmieHEe EocTyiuieHiiH nposyiamu b cKBannHy H3 bpo^kthbhd- 
ro njaacTa. jSjbi 9toS nejm b 30He npojjyKTBBHoro BJiacTa craa- 

20 szeh ycTaHaBJniBaDT xboctobhkil c $mcbTpaMii. KpoMe Toro, b 
nnTepBaJie ycTaHOBKB xboctobhkob c omiiTpaMn ^acio BCTpena- 
jotch 3ohh ocJxosHemfit TaKHe nan Hajnraie icaBepH, odsanoB no- 
poam, BononpoKBJie heh » aorjiomeaEe npotaHBoraoa aimKOcra, npz- 
uHKame k npoayKTHBHCMy macTy He npo jqtktii bhhx yrocTKOB hjih 

25 npepOTaHEe ero Tarawa y^acTKaMH. B stbx cjiynanx HeodxoanMO 
Ha^esHO pa3o6mHTL jKasaHmze ynacTKn 2 30HH ot npo^yKTHBHO- 
ro n^acTa. Bee axo TpeCyeT tojnmx uaTepsajiiHHX 3aTpaT 2 
npmieneHBH cneixzaj&Horo cjiosHoro oCopy^oBaHHH. 

H3secTHH Tpa npHimsmiajrbHo orJEsrqaniiEXCH ^pyr ot flpyra 

30 cnocoba ycTaHOBKH xboctobhkob c SsuBTpaME, npsKeHfieMHe nps 
3aKa(nEBaH2H cTpoiiTejiBCTBa cKBazHK: noOTecKa na aeueHTHra 
xauHe, Ha kjihhmx a Ha onopaoS DOBepxHOcra ( "CnpaBO^mi; 
no KperuiemK) Be<£TOHHX a ra3DBUX cKBasaH" , A.K.EyjiaTOB, 
1981. c.137-146). 

35 Cyri> cnocoda ycTaHoskn XBOCToazica c g>njn>TpoM Ha ne- 

MeHTHOM Ksune 3aKJnmeTca b no^tewe TaMnoHaxHoro pacTBopa 
Ha bcd juiHHy XBOCTOBmca, yiepHEBaeMoro Ha secy dypjuaHHMH 
TpydajAH, yjoajieHflii TaMnoaaaHoro pacTBopa, ho^hhtoto BHrae 
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XBOCTOBHKa. a oTcoeaaaeHBH CypajiBKiDC xpytf ot XEocTOBBKa 
tojibko nowie o<5pa30Baaaa b saTpyGHOM Dpoc?paHCTBe neMeimio- 

rO K3MEH. 

IIOflBeCKa XBOCTOBHKOB C ClUILTpaMH Ha KJUHMX ocyiaecTBna- 

5 . eicfl TOJiiKO b odcaReaHOU ctbojk; cKBasHHU, rae HeT H3H0ca 
BHyTpeaHefl noBepxaocia odcanrax Tpyo, oyreu safomtiaBanaH 
XBOCTOBHKa nuaniKBMH, pacnojioaeaaHua Ha aapyxaoS noBepxHO- 

OTfl nOflBeCHHX yCTp02CTB. KOTOpHe 8XQS8X B KOJlHieBOa MeSKO- 
JIOHHHH SaSOp. 

10 3tot cdoco(5 HenpflaeHms npa tana CiaeHee 30 mm) Ktwime- 

bhx saaopax, ecaa cnycR XBOCTOBHKa conpaaea o npopa<SoTKoa 
ocaosaeHHoro ctbojb cxBamm a pacxasHBamieM XBOCTOBHKa, 
Kowa BHTTpeHHHH DosepxaocTB odcaaaoa KOaOBBH, B KOTOpofl 
njiaHHpyeTca yciaaoBKa, ataesT HesonycTHMHB aaHoc. aoraa Bee 

15 XBOCTOBHKa C $HJIBTpOM DpeBumaeT 1000 kH. 

IIoaBecKjr xboctobekob Ha ynope ocymecTBJWDT Ha cTana- 
oaapHHx racTKax cKBaram, rue yae oopasoBaaa onopaaa no- 
BepxaocTB, b KaaecTBe icoiopofi Hcaojn.3y»T: apoTOiaa BHyrpa 
naTpytfROB. DDacoeaaaaeMHX a HaaaeHy Koaay npewmefl kwioh- 

20 an; Bepxaafi aoaea paaee cnymeHHoro XBOCTOBHKa; aoay nepe- 
xoaa ot doonaiiero aaaMeTpa k MeaameMy npa OTyxpaataepHofi npo- 
Meayro^Hoa KOJxoaae, KOTopofl oocaaeaa CKBaaaaa. 3tot cnocod 
DpasieaaM aann. apa ycJioBaax caycaa xboctobukh xd aaaaaaoa 
rjiyoaaH. Haane noOTecaoe ycTpoftcTBO xBOCTOBBKa ae setter 

25 ao yaopa a ae cpaooraei. 

HaaocTaTKawa yaaaaaaia cdocooob yciaHOBKa xboctobbjcob 
c cajiBTpaMa npa 3aaaH<mBaBHB cTpoaieaiCTBa CKBaaaaH hbjw- 
ETCH-cyaeHne npoxoaaoro ceneaaji cKBaiaan as-sa neodxosmw- 
ctb apmieaeaaa oaeieaaaaTeaeS a noaaecmn ycTpoacTB, kotc- 

30 p H e onycaam BayrpB yae oocaaeaaon cKBaraaa. hoooxowimocti, 
npHMeHeaaa wohhhx no KoacTpyanaa pasteaaaHTeJiefi a aoaBec- 
mx ycTponcTB. a Tajcse orpaaaaeaHOCTB npaMeaeaaa, odycJioB- 
iSHaaa bosmokhocthd doj^ckh xboctobhkob tojibko b oocaaeH- 
hom cTBoae cKBaaaaH (apone caocooa ycTaaoBKa Ha neMeaTHOH 

35 



KpoMe Toro, aeaocTaTKOM cnocooa noaBecKH xboctobbkob 
c fouiBTpaMH aa aeMearaoM aawae HBaaeica HeooxoaaMOCTB 
n^earapoBaaaa XBOCTOBaaa. *ro cBasaao c oojikuhmh aaTpaTa- 
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mh ueMeHTa ji BpeMeaji he npoBe*eHKe pador s osroaaiie 3aTBep- 
^eBaHiiH iieMeflTHoro pacTBopa. Ilpa stom HSodxoaEMO ocymecTa- 

JIHTB DOCTORHHy© npOMHBKJ CKBaSHHH DOCJie IieMe HTHpOBaHHH 

xBOCTOBHKa b Te^eHHe Bcero BpeAieHa ozwasM 3aTBepjgeBaHgfl 
5 aeKeHTHoro pacTBopa c oxHOBpeue hhhm BpameHHeM dypimBH02 
kojiohhh. HpjiTOM, padoTe no neMeHTHpoBaHHD XBOCTOB21KOB npH- 
cjw aBapm, Taioie, Hanprniep, kbjzi HeBO3M0KH0CTB OTCoeanHe- 

HEfl KOJIOHHH dypHJIBHHX ipjti OT XBOCTOBBJCa, BCJIfi^CTBHe npHMe- 

nenzK pesBdOBHX paasejutHHTeJiefl; npopeaanne odcajimix Tpyd e 
10 3a<5ypnBaHHe HOBoro ctbojei npa pa3dypHBaHHH ocaacTiua s 73JSOB 

coejuweHHS cexcuHfi Tpyd zxpynsx. 

KpoMe Toro, jyre snnojiHeHZH padoT do ueMeHrapoBaHHE) 

XBDCTOBEKa HeodxoazMa cooraeTCTEpmia£ Texmna (neMeHrapo- 

BOTOKe arperaTH) h dpurajjH pado*UEC# 
15 Eme oehhm Hej^ocTaTKOM airoro cnocoda EBJraercH HeB03M0H- 

hoctb ero npzMeHeHHK npji Hajm*mn 30H norjiomemji b HHrepBaJie 

ycTanoBKH xboctobhkh* 

JfeBecTeH TaKse cnocod 3aKaEHHBamH cTpoirrejiBCTBa CKBa- 

shh (SU t A, 1659626) t Bramanaafl b cedn esojkhhd 3oh ocjiok- 
20 aeHHfl dypeHHH, pacnojioEeHHHX Bume npo/jyKTHBHoro miacTa xo 

ero BCKpHTM, cnycK b cKBaraey kojiohhh odcajiHHX ?pyd c 

$HJIBTpDM— XB0CT0BHKOM fl UeHTpaTDpaMH , 3aB0JXHeHH6 $lUtLTpOBOp. 
30HH CKB3HHEH BpeMeHHD 3 aKJT] ODHBclIOIHEM MaTepHaJIOM H UeMeHTR— 

poBarae kojiohhh odcajjaux Tpyd npH repaeTiniHOM passeEHHeHHH 
25 noJiocTH QHJiBTpa -xbo ct oBHica ot noaocra kojiohhh nepeMsriKoC, 

paspymaeMOfi nocJie ee ugm g htbp obehkh . 

3tot cnocod He odecne^mBaeT HaaezHoro pasodmeniw npo- 

ayKMBHoro nJiacxa ot nepeuemniiHXCH c hum HsnposyKTEBKHX 

y^iacTKOB a BHmeJcesaniHX ot npoEyKTHBHoro njiacTa He npojjy kthb- 
30 fh x ropn30HTOB t bcjigactbhg HenonHoro yjjaJieHHfl OypoBoro pa- 

CTBOpa E3 HaKJIOHHHX 2 P0pH3 OHTaJEbHHX JHiaCTKOB CKBaSHHH, B 

kotophx npoacxoOTT ocaicneHHe TBejmofi aa3H H3 dypoBoro pa- 
CTBopa npn ero mspKyjmraiE. 3to ycyrydjmeTCH HenoJiHHM yxa- 
JieHaeM rJiHHncToS kopkh, a b aecTax ynajieHEH ee noBHmaeTCH 
35 onacHOCTB odBaJtHBamw Dopoa, ^ro Tarace cHHsaeT Ka^ecTBO 

H30JBQH2 BJiaCTOB* 

KpoMe Toro, Ha yKaaaHHHX jniacTKax cicaasaiHH He y^aeTCH 
HajmeaaiUHM odpa30u ueHrpapoBaTB 3Kcnjiy aTarcn o hhvb KOJioHHy, 
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ocodeHHO b cjiadocneMeHTHpOBaRHux nopoaax, n3-3a saaBmBa- 
hhh HeHTpaTopoB b 3Tj r nopo;^, hto npenHTCTsyeT nojgmeHiro 
paBHoaepfloro no TOjmmHe cTeuxz neweHTHoro Koama. 

Bae oehhm HeaocTaiicoM 3Toro CDOcoda hbjihgtch dJiorapo- 
5 Bamie "hecth npofljKTHBHoro D^acra ueweHTHHf^ pacTBopoM, no- 
cTynanmsM b ff>njn>TpoBys 30H7 ckb3hhhh ddh ueMeHTHpoBaann ko- 

JIOHEH OfiCaflHHX Tpyd, BCJieBCTBHe BHDatfeKHH H HaKOHJieHHfl Bpe- 

ueHHo aaKypopHBaHHuero uaTepnajia b snsHefl (^ohho2) *zacTH ro- 
pHSOHrajiBHoro cTBCxna npn 3HawejiLHo2 ero npoTnseHHOCTH 11 
10 o<Jpa30Basiw nyciOT b BepxHefl tocth ctbojq; KOTopne sano;iHfl- 

DTCH IXeueETHHM paCTBOpOM OpZ UeM e HTKp OBHHHH OdcajlHHX KO- 
JIOHH. 

Handojiee djmsKEM no TexHinecKOfl cymaocTH k 3aHBJweM0- 
wy HBraeTCH cnocod saKaHHHBaaag cTpoHTejn>c?sa cKBasam c 
15 ropn30HTajiiiHHM ysacTKQM cTBOJia, npodypeHHHM b npoj^yKTHBHOM 

nJiaCTe. .( Baker Hugbes, USA "Beker Hugbes technology forum", 
Com, 6-11 t 1991, c. 23-25) 

Bitto^aowifi b cedn cnycuc b CKBasany Ha KOJiorae odcanmoc Tpyd 
XBOCTOBKKa c DpejjBapHTeiLhHo nep^opHpoBaHHHM $Hjn>TpoM, pasod- 
20 meHHe saxoJiOHHoro npocTpaHCTBa b 30He npojjyKTiiBHoro njiacTa 
ot BBmejiesaniHZ z nepeuBSSgcsgcfl c hum Henp oatkthbhhx djelctdb 
HapysHHMH najcepaMH h ueMeHTzposaHHe kojiohhh odcaagnx trpyd 

BHme XBOCTOBHKa C $JUIBTpOM C BOMOmiB IieMeHTHpOBOTOOfl My$TH» 
OCHOBHHM HCHOCTaTKOM 3T0r0 CllOCOda HBJIHeTCH TO t ^TO C 

25 noMoujBK) naKepoB z ueMeHTapoBaHHH HajmafeepHoro icojimeBoro 
npocTpascTBa He odecneTOBaeTCH Haaeraoe pasodmemie 3aicojioH- 
Horo npocTpaHCTBa b 3one npo^KTHBHoro njiacra ot BHrnejiesa- 
mux h nepeMesaramxcH c nm hbupojqtkthbhhx nJiacTOB, ocodeH- 
ho b nspexojiHHX 30Hax cTso^a ckbshhh c BepTHicajiMoro Ha 

30 ropH30HTajn»Hoe HanpaBJieane 9 BCJieacTBue aenoJiHoro 3aMemeHZH 
(JypoBoro pacTBopa u6M8Hthum« 

KpoMe Toro, nafcepn E3-3a uajioft j&zm He MoiyT HaseHHo 
nepeKpHBaTB KaBepH03HHe 30HH, rcoraa ax jmHelimie pa3wepH 
DpeBmnaryr jmHeflHue pa3wepH n o BepxH o cth jrcuioTHeHnfl nanepa. 

35 3to ycyrydmaefCH b ogBamnax, bckphbehx aaadocneMeHTHpoBaH- 
HHe nopoEH, roe mem MecTO odBajm nopoau, ocodeHHO, nocjie 
npoMHBKH cKBaxHHH h ymxesw c ee cTeHOK KomiaTanaoHHoS 

KDpKE. 
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B ocHOBy HacTwnaero H30dpeTeHHH nooioEeKa 3a*a<za co- 
3jraHna cnocoda 3aKainiEBaHaH cTpoHTejn>cTBa cKBaraH, kotophTi 
odecneHHBan 6h aajiesHoe pa3odaeHae npo^KTHBHoro nuacTa 
ot BHme^esamKX z nprojuKannnx k Hewy HeDpoj^jncruBUHX jnacTKOB 
5 npn na Jinn 3 hex 3 oh ocjiOKHeHM dypeHEH jnodoro araa h npo- 

TflHeHHOCTH. 

PacKpuTHe M3odpeTeHHfl 
DocTEBJie hhhh 3sma*ia flocTuraeTca Tew, hto b cnocode 

3£LKaH T ZHBaHKH CTpOHTeJILCTBa CKBaEHHU, BKJUHaDDje?' B Cedfl BCKpH— 

10 rae npojQTKTHBHoro njiacTa, cnycic h yoTaiiossy b cKsaraHe ko- 
jiohhh odcajiHHx Tpyd h XBOcTOBZKa c qsiltltpoh c odecne^eHEew 
ax repweTiRHoro coejoHHeHiw isezpj codoii,B pa30dmeHHe Henpo- 

JCTKTHBHHX JT^HCTKOB OT Dp OJOT KTEBHHX f COrJBCHO 230dpeTeHHB f 

cnycK b cKBasEHy kojiohhh odcajjHHX Tpyd h xboctobekb c e?mn>T- 
15 poM ocymecTBEHBT pa3Bejn>H0, a hx repraeTHHHoe coejmHeflne 
ocymecTBMOT b ckbeshbs , nps 3tcm no MeHunefl tiepe ojwy 113 
Tpyd XBOctoBHKa nepea ero cnycKOM b cKBasoaHy npo^aropyioT c 
odpa30BaH3erji no MeHunefl wepe asyx dpojxojibhhx rocpp h wzzm- 
panecKHX iconmoB c pesi»daflui, a noane cnycKa XBOcTOBEuca b 
20 cKEa.su Hy npogmiBHy© Tpydy pacumpsDT #jih ycTaHOBRn xboctdbh- 
b GKBaKHHe h pa30dmeflnfl HenpoayKTgBHHx DJiacTOB ot npo- 

^yKTHBHHX. 

npe&naraewoe MDdpeTerae no3BOJweT 3a ctot zcivEneHzx 
npnueaeHEH jwh ycTaHOBKH xboctoehkob c cacLTpawz KOHCTpyx- 

25 thbho - cjioshhx pa3M^HHHTejiefi n noOTecmoc ycTpo^cTB, a 
Taicse naKepos mm pasodmeHM mhctob ynpocTETB stu padOTu 
q odecne^HTB doaee nanexHoe pa3odmeHHe HenpoayKMBHiix njia- 
ctob ot d pojQTKTHBHoro onacTa, a Taicse nepeicpHTMe 30H ocjiok- 
Heanfl (Kaaepn, odsajios nopojm, miacTOB c aHo?£ajn>Ho bhcokhm 

30 BHyTpcmiacTOBHU saBJieHHeu, b oa o-ra 3 o-np onBJie Hiifl h ^pyrnx) 

JIDdOil npOTHXeHHOCTH« IlpH 3T0M HaHdOJIMfflfl aOdfeRT flDCTHTaeTCH 
B HaKJIOHHHX CKBaSHHEX E B CKBaSHH£tX C P0PII3 DHTEJIiHHM y*QCT- 

kom CTBOjia, a TaKse b Tex cjiyiaax, Koraa nporaseHHOCTi 
yKa3aHHHX DJiacTOB z 3 oh He no3BOJiaeT oepeicpHBaT* hx naitepa- 
35 mh, a aeweHrapoBaHHe He odecneraBaeT naaeKHoro pa3odmenafl. 

Kpme Toro f ycTaHOBKa xBOCTOBxuca c gnjiiTpoii c nouom>z) 
npo:mjn>Hux Tpyd no cpaBHefuoo c nsBecTHms cnocodow, cor^iac- 
* ho KoropoMy 3Ta oneparaa ocymecTBzmeTCH nyreu ueMeHTnpoBa- 
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H3H XB0CT0BHK3 , D03B0JiaeT CHH3HTB paCXOJI UeMeHTa, C0KP2THTL 

epsHH Ha ycTaaoBKy, t&k KaK OTiiaaaeT Heo<5xo;nnMocTi> b oeh- 
jtaHUH 3aTBepjieBaHM neaeHTHoro pacraopa z ncnojnsoBaHUH 
jpm aToro cneuEajrtHMX 6paran patfo^nx» 

5 3 0£HOM 23 BapHaHTDB BHDOJIHeflZa £30(jpeTeHHE DDCJie 

BCKptrrzH npowKTHBHoro DJiacTa b cKBasmiy cnycKasT xeocto- 

BEK C CHJIBTpOM I! yCTaH^BJIHBaDT erO B JjpOJQTKTJIBHOM MaCTe 

uyreM npuKaTHH do aeEMzeS wepe oahoH npocmiBHoil ipydH npn 
ee pacnmpeHHH k CTeaKe CKBaKHHH, a 3aTew b cKBaseny crrycKa- 
10 iDT KCJionsy o6caxBUZ Tpyd, hbshhS Konen kotopoB reptaeTOTHo 

C0eOTH5DDT C BepXHBM KOHIIQM XBOCTOBHKa* 

EpejuiaraeMHfl BapzafiT bhdojihshsh H30<5peTenim no3BOjrcer 
ycTaHasnHBaTi xboctobhk b HeodcaseHHOM CTBOJie cKsasHKH, tfjia- 
rojiapjT Hewy odeoneTOBaetaa naaesHoe pa30(5meHiie n po^otkthbho- 
15 ro njiacTa ot Emejiemjwx aenpoayKTHBHHX djelctob, EpeaorBpa- 
maeTCfl cyxeHHe juaaM&Tpa cKBaman 2 cHEsaeToa pacxoa otfcas- 
hhx Tpyc5» 

B spyvm BapaaaTe BanojiHeiuw z30dpeTesra b Ea^iajie b 
cKBaaHHy cnycKam jlo upoayKMBHoro MacTa h ycTaKaBJiHBauT 
20 KOJioHHy odcaUHHx Tpyd, a saieia nocuie bckphthh upojjyicTHBHoro 
njiacTa b Hero nepe3 bvj xojioHHy cuycnaDT xboctobhk c stcjelt- 
pom h npn pacmzpeHZfl ppoffigJiLHoft TpytiH y ctb na RMBapT ero b 
cKBasczHe, npa btom npo^HJiB^yx) Tpydy npnz2Mas)T k CTeHKe hhk- 
Hero KOHoa kojiohhh ogcaamz Tpy<5» odecneraBaa ee repMeTm- 
25 Hoe coejmKeHze c xbdctobekom. 

Taicofl BapzaHT BHnojmeHJw nosBOJKer zcnojiMOBaTB Han<5o- 
jiee npociofl, bhtq^huB h HaaeKHHft cnocofi ycTaflOBKH xbdctobh- 
kob c $Hjn>TpaMH c DOMomts npo§juiBHUx Tpy<5 b Tex cjiynaHx, 
Korjia b npouecce dypeRHa CKBaraHH BCTperanTca njiacTti c aHo- 
30 uaJiBHO bhcokbm BHy rpnn jh ct obhm jcaBJieraeM, Koropae oOitiho 
nepeKpHBaOT npoMesyToraiMa KOJioHHaws odcaiiHHX Tpy6 zjih 
KOJioHHafvSH - "jierrncaMH". 

KpaTKoe onflcaHEe TOpTeEefi 
jipyrae nejra h npen?jymecTBa aacTonmero BraoCpeTeHaa ctb- 
35 Hyr hohothh H3 cjie^yoiiero EeTa&BHoro onucaHHH npHr-iepoB ero 
BHD0JIH3HHH h npoaraeLmx TOprexell, aa kotopux: 

cpar. I nsodpasaeT KOfdnjaeKT odopyflosaEHfl cnycna h 

VCTaHOBKK XBOCTOBHKa C £2JIb?pOM B CKBaKHHe; 
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- ceHesce Ha cur. I; 
oct. 3-4 - ycTaaoBsy xboctobhiq c qejibtpom b cKBaKHKe; 

GET. 5-6 - BapHaHT yCTSHOBKH XBOCTOBflKa C DHJIBTpOM B 
CKBSKHfle. 

5 Jfymzz BapHaHT ocymecrBJieHnfl B30dpeTeHHH 

Cnocod 3aKaKHJfmaHHH cTpoHTejn>cTBa cxsaszHu 3aKjncnaeT- 
ch b pa3neJiiH0M cnycKe b cKBamay a repweTiniHOM coeaHHemu 
BHyrpn ee kojiohhh odcanHHX Tpyd 2 XBOCTOBZKa c ©jutbtdom. 
IIo MeHHEefi «epe oj^y 23 Tpyd XBocTOBiuca nepea chjckom b 
10 cKBaEHHy npopumpyxjT c o<Jpa30BaraeM no MOHsrcefl uepe asyx 
upohohlhhx ro$p n mumHapH^ecKHx kohuob o pesKSauz. Upo- 
jQTKTKBHKfi ruiacT 3aTeM BCKUHBa&T, cnycKa©T b Hero XBOCTOBHK 
c i-EJttTpoM, nocjie Hero npo^HJn>HVE Tpydy pacnmpOTT jura 

yCTaHOBKH XBOCTOBHKa B CKBclEHHe H pa30(5meHEH HeDpOflyKTHB- 
15 HHX DJOaCTOB OT npOflyKTHBHHX. 

B COOTBeTCTBHU C O^HHM A3 BSpHSHTOB BHDOJIHeRIW CDOCOda 

nocjie BCKpuraa npoflyKMBHoro nmcTa b craaKHHy cnycKaroT 
xboctobjik c ©HJitTpoM z YCTaHaKUHBajoT ero b nponyKMBHOM 
miacTe nyreM npmaTHH no MeHMiei! Mepe o^HOfi npoanuiLHOfi Tpy- 
20 6k npa ee pacnmpemu k cteHKe CKBaEHHH. 3areM b cKBassHy 

cnycKaDT KO^oHay odcaaHHX tpyd, mrannft KOHen KOTopoit rep*e- 

TOTHO COeOTHHDT C BepXEHM KOHHOM XBOCTOBZKa. 

B cooTBeTCTBEE c Rpyvm sap Ha et Oil mnojmeKZK H30dpe- 
T6HEA BHa^ajie b cKBasEHy eo npo^y kthbh oro anacTa cnycEasT 

25 jj yoTasaBCTBaDT KOJiOHHy odcaflHHX Tpyd. 3aT6M nocjie bcktoteh 
npojiyKTHBHoro onacia b Hero nepes 3Ty KOJiOHHy cnycKaDT xboc- 
tobhk c qbunMpoM z upa paannpeHUH npodauiLHOfl TpydH yoTaaaB- 
jnmam ero b cRBasuHe* DpocrajiBHya Tpydy npa btom npHHHMas>T 
k cTeHKe HHXHero KOHua kojiohhh odcajiHHX Tpyd, odecneraBaH 

30 ee repjeTHTOoe coejyiHeHHe c xboctobhkcm. 

Cnocod ocymecTBUHOT c noMomra ycTpoficTBa, BKJoroaniiero 
b ceda KOJiOHHy dypMLHHX Tpyd I ($ar.l) f kojiohhy odcaamix 
Tpyd 2 (oht.3), xboctobhk 3 c nepcopEpoBaHHHM CHJTbTpOM 4, 
coeOTHaeMHS c kojiohhoS dypsudBHux Tpyd I c noMomLB nepexojtKE- 

35 Ka 5 h nepeBOEHHKa 6. HepexojuuiK 5 (3JieMeHT f coenxntnumi 
TpydH c pasmatiH juaaMeTpaMn) i&aeeT nepeuiriKy b Base cejyia 7 
n mpoBoro KnanaHa 8 (gnr.3), pa3aejwBmyH> dojioctb xboctobh- 
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Ka 3 c ZzxbTpcu 4 z kojiohhh odcajiKHX Tpyd 2. OepeBOJlHHK 6 
(cht.I) cHadneK KJianafiOM 9, nepeKpHBasiiiEM xaHaji 10, cood- 

maffilOTft BDJIOCTL KOJIOHHH dypEHBHHX Tpyd I CO CKBaSHHOlt II E 

cjiysamii! jwh 3anojiHeHEfl hojiocth kojiohhh dypiuiLHHX Tpyd I 
5 cKBasHHHOfi ssuucocth) upE cnycKe KOfinoHeHTOB ycTpoiicTBa B 
cKBasHfly II. Bo weHBmefi Mepe o^Ha H3 Tpyd 12 XBocroanxa 3 
3Huojiaeaa npo$sur&H0S c do weHtmefl r.'.epe zsym. iipoeojilhhmh 
ro$paKH 13 (o2r.2), pacnojLoaeHHi&si CBMMeTpirmo otHocirrejnr- 
ho neHrpajiBEOfl och rpy6u 12, e uaraHflpHHecKUMn jcqhttrmh c 
10 pe3B(feM3 (na fizr.I He noKa3aHH) . Tocpn 13 npo$aKi>HHX Tpyd 
12 3aE0JiHeHK repMeTH3£p7nRefl nacTofl 14. Ha Konqe cmn>Tpa 4 
ycTafloajteH neHTpaTop 15 f odecne^HBaramifi neHTpapoBaiffle $fljn>T- 

pa 4 OTHOCOTeJCLHO CTeflKH CKBagggH II • 

B ony^ae DpoxosaeHEH cKBasum II *ieps3 HenpojQTKTHBHHe 

15 jnacTKB b ee ropE30HTajiLHotf nacTH ara'praoM c sthmu jreacT- 
KaMH khk B0Ka3aH0 Ha sasr.I t 3 f 4 f nepqpopauHOHEHe OTBepcTiia 16 
$zjn>Tpa 4 3aKpHBaBT 3arji$mxmz 17 H3 xmmeczx pa3pymaeM0- 
ro Maiepnajia, HanpHMep, Maraa*. HpooHJiLHHe Tpyda 12 pacno- 
jiaraDT Ha cooTBeTCTByEmnx yracTKax XBocTOBiuca 3 c chuibtdom .4 

20 jwk pa3odmeHiui npo£7KTHBHoS ^acra npo;nyKTHBHoro nuacTa IB 
or HenpojcrKTHBHOfl, a Taicne juw coeOTHeara XBOCTOsmca 3 c 
KOJiOHHoS adcajlHHX Tpyd 2. 

B ycTpoficTBo bxosht Tanse pasBammeBaTeja 19 (c?Hr # 5) t 
xcnoxh3j&sn& jljei BHnpaBtteraH rocfcp 13 dpoSzjilhhx Tpyd 12 

25 nocjie kx pacnmpeHS*. 

Cnocod ocymecTBUHDT cjiaxywm odpaaoM. B nponecce dy- 
peHHH CKBasHHH II (got* I), nepex BCKpUTHeU npOJQTKTZBHOrO 
ruiacTa 18, mBecTHHMH npHeMaMH H30J3spyDT Bee He c obmb cthmh e 
no ycjiOBHHH dypeHBH mracra, pacnojioseHHHe Bffine npojocyKTHB- 

30 Horo 18, a noone bckdhthh nocJieaHero h ddokhbich cTBOJia 
cusagam II b Hee cnycKa&T Ha kojiohhb dypxun>HiEC Tpyd I 
xboctobhr 3 c npensapHTeJEbEO nep&opgpoBaHHHM &un>TpoM 4, 
coeOTHeHHaa c KOJIOHH02 dypmrbHHX Tpyd I c noMomBD nepexos- 
HEjea 5, npoftHJEBHHX Tpyd 12 h nepsBoaEXuea 6. HepcopaiizoHHHe 

35 oTBepcTJW 16 ?n3n»Tpa 4 3ajtpHTH aarJiymKaMii 17. 

nocjie EOcraseHM ?HJn>Tp(E! 4 aadon CKBasHHH II 3 bojio- 
cm npo5HJn>HHX Tpyd 12 3ajca*ucoii ddouhbo^ho^ sx-uikoctii co- 
s^aDT ^asJieHas, Heodxo^oe xjm EHnpaBJieBJH ddojio^hhx 
roop 13 h npasaTHH CTeHOK Tpyd 12 k ctshkc CKBasaHH II 
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(q?HT.3), obecneHEBaH comiecTHO c repMeTmnpyBmeS nacTOli 14 
repjeTB^Hyio usojjhwb HenpoflyKTHBHHX y^ctkob npowKTHBHoro 
DaacTa 18. 

3aTew kojiohh7 6yp3wTi>HKx Tpy6 I ((pur. I) swecTe c nepe- 

5 B02HBK0M 6 OTBUmZBZDT OT BepXHEX DpOCBJILHHX Tp7(5 12 K DOJl- 

HHMaDT B3 cKBasHHH II, npncoejoHHHDT k KeS paaBaJiMieaaTeiiB 
19 (<?air.5) b CHOBa cnycrasT b cKBamsfly II ao Bxo^a b Bepx- 
he© toctl npo$3zwLffiix Tpyd 12 ($ht.3). Bpamaa KOJioany tfypcuii- 
hhx Tpy6 I BMecTe c pasBaraneBaTeiieM 19, ddombojuit okoh^eh- 

10 TejrbHoe BHUpaBJie eh e rocjp 13 h miOTHoe Dpasarae c?eHOK npo- 
JajOBflHX TpytJ 12 k cTeHKau CKBaaJHH I. Ilpa 3tcm repweTiraHpyE- 
mas nacTa 14 ($ht.2) odecneraBaeT ebsqeej® rep?j*eTH3amiK> 
saTpydHoro npocipaHCTBa CKBa&zau II, 

JaJiee KOJtoHsy dypnjrbHHX Tpyd I c pa3BajiHxeBETejieM 19 

15 (okt.5) nosHBMaoT us cKBamm II h cnycjcaBT b Hee kojiohh? 
odcaaHHX Tpyd 2 (q>zr.3) jxo 3x05a ee EHSHero ROHoa BKyrpi> 
BepxHZX npoqpajiBHHX Tpyd 12 c o6pa30BaHZ©4 3asopa 20 uemy 

3THM KOHHOM, CejWOM 7 B CTeHKaMB BepXHHX npOBBJIBHHX Tpyd 12. 

3aTeu B CKBasHHy II cdpacraaTOT mapoBofl juxanaB 6, KOTDpHtt 
20 caamcH b oajyio 7, pa30dmaa BHyrpeHme hojiocte XBOCTOBHKa 3 
h odcanHofl kojiohhh 2. IIpoH3BOOTT 3aicaHKy uetaeHTHoro pacTBO- 
pa ^epes xanoEBy odcaamix Tpyd 2, noone Hero onycxatoT ee 
hhkhjjH KOHeu eo yropa b cyxeHiie b nepexo^HEKe 5 (gtor.4) , 
H.nocjie saTBepOTBaHKH aeiaeHTHoro pacraopa, pasdypmarr 06- 
25 pa30BasE7BCft ssyTpz kojioehh odcasHUX ipyd 2 neweHTHyD npod- 
f^T (He noKa3afia), mapoBOfi KJianaH 8 h cemio 7* 

B cxny^ae ycraaoBKi! b $mn>Tpe 4 BpeweHHHx 3ar;iyineK 17 
(&ht.I) nociie^HJze pa3pymaBT aaxa-^Kofl b Hero pacneTHoil nop- 

EtHH KHCJIOTH ($Hr.4). 3a76M Dp0B3B0flHT OCBOeHBe CKBaHHHH II. 

30 B Tex cjiyTOAX, Kor»a ppojyKTHBHHB anacT 18 BCKpHBaxr 

noose cuycKa kojiohhh odcaamix Tpyd 2 (Haupmsep, npowesyTo^- 
Hofl sum a KcruijraTanH o hhoU ) , to xboctobhk 3 ycTaHaBOHBaDT 
nyreu bpekethh ctchok BepxHnx npodzjiBHux Tpyd 12 k BHyT— 

peHHBM CT6HK&M HHXHGrO KOHUa KOJIOHHH OdCfiJlffHT Tpjfi 2(ttST.6). 

35 Juk 3Toro c y^eTOM Beca XBocTOBJiica 3 z c?Ejn/rpa 4 pacneT- 
hhm nyrew onpe^ejiror HeodxoOTMy® JUiaHy BepxHHX npoQaniHux 
Tpyd 12, c BOMomM) kotophx (Syjyr zx ycTanaBJiBBaTB. Ha Korae 
wHJiiTpa 4 KpenflT tfamuaic 21 (cdht.5) c cejoJioM 22 dob napoBoil 
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KnanaH 23 z orpaEffqnrejieM 24, DpenoTspa r n airan™ nepec/ieraeHne 
KJiauaHa 23 b odpaTHOM HanpaBJieras. EHTepsaji kojiohhh oGcaji- 

HHX Tp76 2, 3 KOTODOM aOJEHH YCTaHaBJIHBaTL DpOUHJIfcHHe Tpy- 

6h 12, KaJuitipyBT pacmEpnTeJieM (Ha oar. He DOKa3aH). 3aTew 
5 k KOJioHHe (5ypoiHHX Tpy<5 I DMcoewHHDT pa3Ba;imeBaTejn> 
19, coe^iHeHHHJi c omiHHJipHnecKoS nacTK) 25 BepxHeii npoga^- 
ho3 TpycJH 12 XBocTOBHKa 3 c domoqbd JieBofl pe3£(5H 26, cnyc- 

KaKJT CKOMDOHOBaHHHfl TStfCHM 0()pa30M HHCTpyMeHT B CKBaHZHJ II 

(<par.5) a ddomhbeudt ee , nocae wo cdpacHBaror oapoBoii mia- 
10 nan 23, nepeapHBaa npa 3T0M oTBepcTae b ce;uie 22, a 3aaa*i- 

KOU npOMHBO^HOa ETOKOCTH B DOJIOCTB XBOCTOBBKa 3 H CgajBTpa 4 

cosj&m b hex aasJieHHe, Heodxowmoe am onpeccoBra Bcefi 
KonraoHOBKn, uon aeiicTBaeM KOToporo oaHOBpeaeHHo BHnpaBJHor- 
ca ro$pn 13 Bcex npocuunbHHX Tpy6 12, KOTopue 6wm BftDraera 
15 b KoanoHOBKy odopysoBaHHH. 3 pesyaiTaTe 3Toro ct eHsa Bepx- 

HHX npOCMJEbHKX Tpy<5 12 DJtOTHO npH2BMaBTCH K CTeHK6 HBKHerO 

KOHna kojiohhh odcajHHX Tpytf 2 (our* 6). 

3 onynae BRnmeum b KOMnaHDBKy npogmjEBHHx Tpyti 12 juih 
pa3oc5meHM HenpoayKTHBHHX DJiacTOB ((par. 3) oh BunojmeHZH 
20 Bcero cauiBTpa 4 H3 npogaJiBBHX Tpyfi 12, KaK D0Ka3aH0 Ha oa- 
iypax 5 a 6, to ctchke sthx Tpjrd 12 Taicae djiotho npnsHMaDT- 

CH K CTeHKS CKB3KBHH II* , . 

HaTHKeaaeM a nocajucoft aacTpyMeHTa npoBepasaT ycToitaz- 
boctb ycTaHOBKB XBOCTOBHKa 3 c ©HJiLTpoM 4 Ha oceBoe caeine- 

25 Hae. 3aTeM BpameHaeM kojiohhh tfypaJiMHX Tpy(5 I c pa3BaJiHje- 
BaTejieM 19 snpaBO BKBa^qaBaBT nocJieaRHfi as mumrapHHecKoro 
KOHna 25 BepxHe2 npo?aja>Hofi TpydH 12. OsHOBpeweHHo Hamae 
Bajra^ymae 3JieNieHTH 27 paaBajimeBaTeJia 13, noaHawaacB BBepx, 
pa3Ba*moBHBa*)T peai»6y 26 uajraHwanecKoro Koaua 25, ysejm- 

30 tamaa ero BHyrpeaHaS aaaweTp. 3aTeM aacTpyMeHT uqj&xt bhhs 
c ojiHOBpeMeHHoii npowmKoa a spameazeM ero snpaBO, b pesyjx*- 
Taie qero apoacxoHET ^a^,He3mee pasBajoaioBHBaHae iihjihhsph- 

TOCKHX KOHUOB 25 B BepXHKX npO$HJU>HHX TRT6 12 HH2HBMB 33JI*- 

vjBWm BJieMeHTawa 27 a BepxaaMa 28, Buemuun dommdl saa- 

35 MeTp, *eM HBSHae. 

Do OKOHTOHaa pa3BajiiaoBHBaHaH npo6aJn>HHX Tpyo 12 ax 
HAecTe c KOJioHHott odcajiHHX Tpyb 2 onpeccoBHBaM Ha rep^e- 
tbhhoctb cos^aHiieM b hzx aaBneHafl. Dpa oTcyTCTBaa repweTBH- 
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HOCTH pa 3 BcUIHI OBHBa BZB EOBTOpHDT. 

3 cjiysaHX B&mvBwaz b KOMnoHOBKy xsocTOBHKa 3 wm 
fciun>Tpa 4 aonojiEHTejiBHHX Bpo£a&&flHX rpyd 12 ($nr.3) hot 
BHnoJifleHHfl scero qpMMpa 4 H3 npo$HJEBHHX Tpyd 12 (±nr.5,6) , 

5 nepoopaiiHOHHHe otbbdcteh 16 3aKpHBajDT 3arj3ymKaLiz 17 23 
xnMjnecKH paapyinaeMoro MaTepiiajia, KOTopne noose aaBepmeaaH 
padoT no yciaHOBKe xboctobeks 3 c bzjebtpom 4 pa3pymax)T 3a- 
Kawoa cooT3eTCTBy*mero xmapeareata, 
npoMHmreHHaa npzMeHBMocTB 

10 npeOTaraeMHfi cnocod nosBOJiaeT EanesHO pa30dmaTt npo- 

H7ktbbhh£ rmacT ot sHinejiegamgx HenpoAyKTJSBHzac nJiacroB, a 
Taxxe ot npBMHKaaunx k Hesay 2 nepeMesaBmnxcH c ehm ^pjthx 

HenpOS7KTHBHUX ytjaCTKOB CKBaSHHH dG3 U6U8 HTHp OB3 HHH $HXE>T- 

pa-XBOCTOBEKa* IIpH stom ynpooaeTOi TexHOJUorm ycTOHOBKE 

15 X30CTOBHKOB C pUIMpaMIl H CHHEaBTCH 3aTpaTH 3a CTOT HCKJi» 

HeraH KOHCTpyKTHBHO-cJiosHHx pa3^e^HHOTejieS a noxBecrax 
ycTpoficTB, upziAemeimx npa ycTaHOBKe xboctobhkob, a Taxse 
iieMeHTBpoBaHHH hx, KOTopoMy conyTCTByOT aBapmi 2 saxpaTU 
BpeMeaa Ha osimaHae 3aTBepmeBaHHH neweHTHoro pacrBopa. 
20 KpoMe Toro, npejuaraeiaHB cnocod no3BOjraeT pacnmpHTB 

odjmcTL ero npsMeseKZH, ?az khk oh moest dHTL HcnoaMOBaH 

KEK B OdcaSeHHOT/I, TEK E B HeOdcafiCeHHOM CTBOJie CKBaKZHH, ae- 
aaBBCHMO OT HaJUTC&fl 3 OH DOIVIOnieHIW npOMHBOHHOfi EIUIKOCTH, 

BOjionpoHBJieHHfi , h npaKTffTOCM deo cyrqecTBeHHoro yueshzeHEH 
25 AHauexpa cKBasHHH. 
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S0P3MIA H30EPEIEHHH 

1. Cnocod 3eLKSLtruiBaHHH cTponTejn>CTBa ckbskbeh, bkjb>- 
qaranaa 3 ceda BCKDHTne npoayKTBBHoro njiacTa (18), cnycK h 
yCTSHOBKy B CKBaHHHe (II) hojiohhh odcaaaax Tpyd (2) K XBO- 

5 cioBiuca (3) c ccbjibtpom (4) c odecneieHueM ex repMenreHoro 
coenaaeBaa Mesny codoii, n pa30dm.eaae HenpoayKTBBHHx yraci- 

KOB OT nDOJQTKTHBHHX, 0 T JI H 1 a B 1 B fi C « TeU, *ITO 

cnycK b cKBaszHy (II) kojiobbh odcanaux Tpyd (2) a xboctobb- 
Ka (3) c faatTpoM (4) ocymecTBMDT paaneaiBO. a ax repwe- 

10 Tireaoe coearaeHHe ocymecTBJDQDT b cKBasHHe (II), npiraTOM 
no MeHimeil Mepe ojCHy as Tpyd (12) XBOCTOBHKa (3) nepaa ero 
cnycKOM b cKBasBBy (II) npopumpynT c odpa30BaHaeM no Meat- 
men Mepe flsyx npoa.ojn»BHX ro$p (13) a nMBHapa^ecKax koh- 
uob (25) c pe3t(3aMB (26), a nocae cnycaa XBOCTOBntca (3) b 

15 cKBasiiHy (II) npotoHya Tpydy (12) pacnmproT juts ycTaaoB- 

KB XBOCTOBHKa (3) B CKBSKHHe (II) B pa30(3lUeHBa HenpOJOTKTHB- 

hux aaacTOB ot npoEyierHBHHX. 

2. Cnocod no D.I, OTaaiawmaaca TeM, hto 
nocjie BCKpKTBa npoayKTBBBoro naacra (18) b cKBasaHy (II) 

20 cnycKaoT xboctobbk (3) c saaiTpoM (4) a ycTaaaBaaBaDT ero 
b npoayKTBBHOM nJBCTe (18) nyreti npaaaTas no Meatmen Mepe 
onaofi npoaajaaofl TpybH (12) npa ee pacmapeaan a creaae 
cKBasBra (II) , a aaieM b cKBasaay (II) cnycaaBT Koaoaay od- 
caaBHx Tpyd (2), hhehh2 aoaeu KOTopofi repMeiOTHo coeaaasDT 

25 C BepXHBM K0BH0M XBOCTOBEKa (3). 

3. Cnocod no n.I, oTJiasanmaiicH TeM, *itd 
BHa qajie b CKBasaay (II) cnycKaiw ao npoayKTHBBoro naacTa 
(18) a ycTaaaaaHBaDT Koaoaay odcaaaia Tpyd (2) , a 3aTeM noc 
ae bckohtbh npoayKTBBHoro naacTa (18) b Hero *epe3 3Ty 

30 Koaofljw cnycaasn xboctobbk (3) c ©raMrpcu (4) a npa pacnm- 
peaaa nDOCPBatBDH Tpydu (12) ycTaaaBOTBaBT ero b CKBam- 
He (nf, npa 9T0M npocpajaayp Tpydy (12) npamaMaiDT k cieane 
Hasaero kohbb aoaoaHU odcaaRHX Tpyd (2), odecneiasaa ee 
repMeTBHBoe coeaaHeaae c xboctobbkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to cany out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake* and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-11 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. , . 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 1 5, ensuring that screen 4 is 
centered relative to the wall of well 1 1 . 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed offby blind flanges 1 7 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig, 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string L Perforated holes 16 of screen 4 are closed offby blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement sluny is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1 , the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 1 7 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (11) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 



WO 95/03476 



PCT/RU93/00173 

2/5 



[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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